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H dam height 
B dam width 
γ density 
E Young's modulus 
E
m
 degraded elastic modulus 
E
0
 original modulus 
g gravity 
p hydrodynamic pressure 
m equivalent mass of water storage 
C ratio between seismic acceleration and gravitational acceleration 
w density of water (kg/m3) 
y distance of cross section from dam crest (m) 
u unknown relative displacements vectors u̇ unknown relative velocities vectors ü unknown relative accelerations vectors 
M mass matrix of the soil-structure system 
C damping matrix 
D dynamic amplification factors 
β frequency ratio 
ξ damping ratio 
ϖ frequency of earthquake excitation 
ω frequency of structure 
ωi angular frequencies of vibration modes 
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ߪ௜ Stress in i direction 
v , μ Poisson's ratio 
߶ Friction angle                
ψ Dilatancy angle 
ߝ௜ Strain in i direction 
φ total porosity of concrete 
 
 
 
 
 
 
 
 
 
